Macrophages as effector cells of protective immunity in murine schistosomiasis. VI. T cell-dependent, lymphokine-mediated, activation of macrophages in response to Schistosoma mansoni antigens.
Macrophages from Schistosoma mansoni-infected mice kill significant numbers of skin stage schistosomula and murine fibrosarcoma cells in vitro. In order to determine whether the macrophage tumoricidal and larvicidal activation observed in mice as a result of S. mansoni infection are mediated through T cell-dependent (lymphokine) or B cell-dependent (antibody or immune complex) mechanisms, the development of macrophage populations with cytotoxic activity against schistosome larvae or tumor cells was monitored in S. mansoni-infected nude or mu-suppressed mice. Whereas peritoneal cells from S. mansoni-infected congenitally athymic mice had no activity in either assay, cells from mu-suppressed S. mansoni-infected mice showed cytotoxic activity equivalent to that of cells from untreated S. mansoni-infected counterparts. Cells from mu-suppressed uninfected mice were not activated. The mu-suppressed animals had no detectable nonspecific IgM or specific antischistosome IgM, IgG, or IgE antibodies and showed a 90% reduction in numbers of splenic IgM+ cells upon fluorescence activated cell sorter analysis. These results indicate that antibody is not required for in vivo activation of macrophages during S. mansoni infection. Further experiments showed that lymphoid cells from S. mansoni infected mice respond in culture with various specific antigens (such as living or dead whole schistosomula or soluble adult worm antigens) by production of factors capable of activating macrophages from uninfected control mice to kill schistosomula or tumor cells in vitro. Macrophage-activating factors were produced by T cell-enriched, but not T cell-depleted or B cell-enriched, populations from spleens of schistosome-infected mice in response to schistosome antigen. Similar lymphokines may be responsible for the macrophage activation observed during chronic murine schistosomiasis. These observations emphasize the potential contribution of T cell-mediated immune mechanisms in resistance to S. mansoni infection.